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TO PREVENT DUSTING OR CAKING 



(71) W»e, DADISCKE-ANILIN- & 
SODA - FABRIK AKTIENGESELL- 
SCRAFT, a Gennan Joint Stock Company, of 
6700 Ludwig^en, Federal Republic of 

5 Germany^ do bsxdby dedaxe the anveatioQ, for 
which we pray that a Patent may be granted 
to us, and the method by which it is to be 
perfonned, to be particularly described in and 
by the fdiowing Statement:— 

10 Granular or crystalline salts and fertilizers 
can be coated witib a powder to protect ibem 
against agg lo meration. Suitable powdeis in- 
clude finely divided lime, diatomaceous leartfa, 
talc, clays and the like and diey are generally 

15 used in amounts of up to ^out 2.SI%1 by 
wdgttf. Sucb powders do not iiowever adhere 
wdl to the siurfaoe and dust is raised daring 
movement in a warehouse, fi^g into bags and 
applicattcm of the fertilizer. Such dusts ate a 

20 nuisance^ cause soiling and may em be a 
health hazard. The dust formation is especially 
troublesome during the filling of fertiUzer or 
salt into bags made of plastics because these 
can then be heat-s^led only with difficulty if 

25 at all. Adhesion of the powder to the fertilizer 
moreover cannot be substantially increased by 
adding water or steam or substances having 
adhesive x^perties such as mineraL oils, gtixes^ 
pc^ysacdiadde ^ycdic add ethers (Gmoan 

30 Patent No. 950,559) or condeosation pttxhicts 
of formaldehyde and uiea or aminoplast-form- 
ing amines (German Patents Nos. 1,062,713 
and 1,072,25(% and therefore dust formatitm 
cannot be permanently pieveiiced 

35 To avoid ag^omeration^ attempts have also 
been made to coat fertilizers and salts widi 
mmeral oOs, parafSn waxes or mixttses of 



substances (French Patent No. 
1,394,629). When these cioating agents are 
used, the troublesome dust f ormadtm occunring 40 
m the case t>f powders is avoided but th^ 
have not been used in practise because of the 
inadequate anticaldng effect when small' 
amounts aoe vacd. The ad<Iilio!n of halge 
amounts of organic snhsranoRS (mooce 45 
0.4l%i) in the case of fertilizeis cooftaining 
nitrates is ruled out because of the explosion 
hazard. 

It iias also been proposed to avoid the 
agglomerating properties of f ertiUzeis by pro- 50 
viding them with a coating of a water-insoluble 
polymerized material or treating them with 
a polymerizable material which can be con- 
verted (after it has been applied to the par- 
ticles of fertilizer) into a polymerized material 55 
whxA is insoluble in water (British Patent 
No. 815,829). Exan^>les of polymerized 
materials given are those which can be ob* 
tained by polymerization or copolymerization 
of stytene, vinyl chloride^ vinylideaoe cfaloridi^ 60 
acrylonitrilei ethylene or fluorinated unsatur- 
ated hydrocarhons. The use of these coatings 
presupposes that die fertilizer is provided widi 
a coating of an inorganic material, for ex- 
ample caldimi sulfate^ prior to the application 65 
of the said coating. The fertilizer may be first 
treated with calcium sulfate which is then 
cemented onto the surface of the fertilizer by 
adding water. Only then can iht polymerized 
std)scanoes by aiq>fied, for example in the fonn 70 
of a strfution in asuitaUe solvent This method 
is larily es^>en^ve because it requires at least 
two operations. 

It is also known from French Patent No. 
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1^94,629 that in orda to P^«^i^ 
fetil^ they may be provided w""**^. 

Si ScLg point and a polyfyi«« 
Sxular »tof not mojre^l^- Tte 
nftirallcvleM: content may be tram aDout j w 
St and is gieraUy not mote than 

exacding 20% by weight, 10 to 
jSbdng 1^ as a rule. Coanngs of these 
Ses peSenate fairty easily and d«p^ 
S«r n9Ttid« of fertflizer » that the ideasc 
?iS?is Itarded in ^J^^^ 
For this reason and beamse ^..^^^ 
such coatings ha^>e only 
Sect. In Older to prevent cafang of ^^r^ 
S particularly 'mder jQopKal condinoo^ « 
bSreforc necessary additions^ to powder 
sndi fertilizer^ for example with lime- 

aocoidini v> which the agglonier^* of fc*- 
Ss aiS sails i» to be prevented by adding 
fS^. The proposals indudc sulfamic 

Stion products of 
naphthalcnrailfooic add (Ji<'^^ 
^975ys. alkyiaiyi sulfonates, aryl sulfoi^ 
SS^eSe^l, amides, esters, sdfen- 
5S*Syi Asides. F^rr, s«o«tay 

arvhinines and their salts. 
^Saddition <rf these surfartimte to on^ a 
liniied e&ct however, partiadsttJy la «^ 
of hygroscopic bulk goods such as foohze^ 
Scow it camwt pievent the action of 
tajBridhy and therefore it » 

the maBerial as wdl m <«der leUabJy 

(cSn Ffimed Application Na 1.075,64^ 
^^Katiott <rf fertilizers is to be prevented 

Adding a cation-^crive amae « a ffltt 
gererfie or in the form of a sohi^Ex- 

ampks of suitable so^ems ae 
maLd ofls. When J^LS 
aggtomeration, particuhiriy of ^yf^«*PJ^ 
&zer8. Tinder the mflucnce of hmmdity 
cannot be prevented pe rm anen tJy . 

Ihe pieant mvention seeis to provide co«^ 
ngs which hnpiove *e st»ragejrop«ti»^ 
^rfar or oystallihe salts or f emhzersby r^ 
ST or preventing dust formation or 
S^erariod of the salts and fertoJ even 
!StowrffflOttd influenoe of humidity. 

the invention Ae .^mi^<* 
crystalline safe or fsrriHzer IS provided wiA a 

Sg^prismg a polyethylene w«c«nd^ 
polypropyle^ wax havmg a penetiraieoa 
SS^^ed hereinW m«e *m 3 
SVnian molecular weight of item 500to 
10,000 and a snrfactant, ^ ""i^^'^ 

bebg from 0.01 to 1.5% ^VJ^"^^ 
SSwBt of surfactant bemg from 0.01 to 2% 
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by weight of the total weight of the salt or 

*°^'and ferdUzers which have been 
vided with a coating of a 
of the said waxes and a surfactant genoaiiy 
SxlSt far better storage properaes than those 
£ve been provided i^^f. 
only one of die two componentt. ^^^^ 
leni storage properties cannot even be * 
tained b7 applying only tme of the said com- 
StsVf?<Sifg in a mndi greater amou* 
Sn die <ase of the combination aooordmg 
to the invention. „^t,r 

Polymers of ethylene <>' P^Pyl^^^ 
ably having a mean m<A^^^^ *^ 
3J000 to 10,000, are used as tte 'sme. Tte 
SSn mol«ilar w«ight «^detcimmed vis^- 
„«rically accordingto .BL V^^<=^^1^^ 
fAakmmAAabuc Chemie", VoL 8 (193Z^ 
S^21— 28. The waxes may also have 
SSgSe terminal oxidation. The mdn^ 
^Toi these waxes is generally above 90°C 
SrSMy from lOO^ to 110»C. The pd?- 
^cne lax, according t<, ^Vf^"^^?^ 
nKrt, has a degree of bnmdraig of 10 to ITO 
^.groups per 1,000 aabon ?toi» The 

number of die w«c » 
^ 3, preferably 0 to 2, ma i« 25«C and 
100 e load after five seconds. The peneBO- 
meteT number is determined acooidmg to ^ 
Sd^F-M-ni-96 of the Deutschcn 
SSctoft fiir Fettmissenschaft, Mm««er, 
Wesqihatai, Gemiany. ^ 

iB^rder to adiieve particularly good storage 
p«,pertie8 in ti« fertilizers «1« 
^ji^ortent is as a role appl»«i firstto the 
solitTto be coated. Tlje wax jnay be apph;^^ 
solid or Uquid form, die sohd to be coated 
advantageously having a temperature which 
S^&^°C below to 30°C abo;«die mete- 
ing point of the wax m question, TbcsoMW 
be coated idiould preferably have a twroaa- 
nie which is up m 10°C above die mdnng 
iMmt of die wax. In order to obtam a vi^^ 
Sariag which adheres well, die crystalhzed or 
giaaular sdidis advantageously kept m mooon 
^ ^ mixed. For exan^le by means of a 
rotatau; drum oe a vibratory feeder. 

Li order to achieve a particularly &>oi 
synogistic leffect it is advantageous to hmit the 
cbsation of die treatment at the abovcmcn- 
tioned tenq>eratupes of application. Thus it is 
advantageous to cany out the treattnent at tne 

said temperatnies widiia &9t to fifteen mm- 
utes. When using temperatures, i-e. about 
30°C above the meWng pmnt of the wax, 
about five minutes is chosen, vrfiifc the treat- 
ment period can be extended to fifteen mm- 
utts at die lower Umit of die said range of 
tenmeranires. ^ . . 

When die treatment is over, dunng vrtnca 
tiiorourii mixing of die wax with die ferohzer 
or sak should be achieved, it is advantageous 
io cool the Q«ated material rs^iidly, fa ex- 
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ample at the rate of moie than 3^C per min- 
Hte, preferaWy more than 2°C per minute, to 
a temperatuie of aboat 40^C below the melt- 
ing point of the wax in question. Cooling may 

5 be carried out by a omventional method, for 
example in a cooling dram or fluidized bed* 

Following the treatment of die solid widi 
die wax, ^ surfactant is added, if desix^ed 
dissolved in a suitable organic solvent or emul- 

10 sified m water, again with tfaoiougjii mixing; 
the same equipment advantageously being us^ 
as for application of die wax. The aj^lica- 
tioQ of the surfactant may be carried out prior 
to the cooling of the fertilizer <^ sah which 

15 has been tutted with wax, bt2t is advan- 
tageously carried out after the said cooling. 

It is also possible to reverse the sequence 
by first applying the surfactant and only dien 
treating die fertilizer or salt with wax. The 

20 former mediod however usually gives better 
results. It is also possibk to apply the wax 
and the siirfactant to the solid simultaneously. 

If desired, it is possible to apply with the 
surfactant a dye for identifying die solid, for 

25 example f ertil^, or to use a colcned fertilizer 
or wax. 

The surfactants may be any compounds 
whidi contam hydrophobic and hyd^>philic 
groups. A hydrophobic group usually consists 

30 of a tong chain alqphatic faydrocarbon radical 
having at least four to thirty carbon atoms, ad- 
vantageously eleven to twenty coixm atoms. 
The radical may however consist of an aryl 
radical (for example a j^ienyl or naphthyl radi- 

35 cal) or an alkyl-substituted aryl radical having 
up to thirty carbon atoms in die alkyl group. 
Apart from compounds having only one hydro- 
philic grouping in the molecule, compounds 
containing two or more siKh gioiqis in the 

40 molecule may also be used. 

The hydrophilic groups may have an anionic 
or cationic nature. The caiboxyl group 
(— C0O~), sidfo group (—SO,-, sulfonates} 
and the sulfate group (~OSQr% sulfuric 

45 esters) axe pardcularly suitable anionic 
groups. 

Instead of pure carboxylic acids, alkyl- 
sulfonic acids, arylsulfonic adds or alkylaryl- 
sulfonic adds <^ dieir salts and sulfuric esters, 

50 it is also possible to use diose having sub- 
sdtuents in die hydrophobic radical, for ex- 
ample with an amide» ester or sulfonamide 
gnH5> or ether oxygen. For example oieyl 
sarcoside, the reaction produa of oleyi diloride 

55 and the sodium salt of iseduonic add and a 
similar compound whidi is obcamed from oleic 
add and tte sodium salt of N-mecfayltaurioe 
may be used. 
Fatty adds having deven to twenty carbon 

60 atoms and also aromatic adds such as 
especially benzoic add or salts of these adds 
are particularly suitable as carboxylic adds 
Furdy aUphatic sutfonk adds having four to 
thirty^ preferably eleven to twenty, carbon 

65 atoms, but also those having aromatic hydro- 



phobic radicals, for example phenyl or 
naphthyl radical^ arc also suitable as sulfonic 
adds. Naturally compounds having alkyl-^sub- 
stituted aromatic radicab are also possible. 
Alkylarylsulfonates which have been fonned 70 
by condensation of naphtfaalenesulfonic adds 
with formaldehyde and whkh contain two or 
three naphthalene systems aie pardcularly 
suitable. 

Substances having cationic groups may also 75 
be used as well as those having anionic groups. 
Primary, secondary and tertiary amines and 
their salts or the correspcmding quaternary 
ammonium salts are pardcularly suitable ex- 
amples of these. The hydron^tobk: groups 80 
again consists of a l^drocarbon radical having 
at least 4 carbon atoms and iq> to twenty" 
carbon atoms. It is advantageous to use amines 
however which contain at kast dght carbon 
atoms. Not only are aliphatic amines such as 85 
octylamine, decylamine and stearylamine, 
cydoaliphatic amines such as dicydohexyl- 
amine^ cydododecylamine and the like suit-- 
able, but also pyridinium salts, and not <Kily 
morphoUne, but also its N-alkyl or N-aiyl 90 
derivatives having a total of six to twenty- 
one acrbon atoms, for example the sulfate of 
N-phenylmorpholine. Arcnnatic amines, for ex- 
amine naphthylamme^ are also suitable. 
Naturally amines having more than one amino 95 
group may be used, for example trimethylene- 
dianunes having tbe general foimida: 

R— NH— CHa— CHr-^CHa— NHa 

where R denotes an aliphatic, cydoaliphatic 

or sid^stituted aromatic hydrocarbon i^cal 100 

having dx to twenty-two carbon atoms. 

The last group of surfactants suitable for 
the coatings accoidmg to the invention are 
nonionic substances as obtained for example by 
the addhi(m of ethylene oxide or propylene 105 
oxide to aliphatic alcohols or fatty adds hav- 
ing six to twenty carbon atoms, preferably 
more than dght carbon atoms, alkylj^enob 
having at least one alkyd radical ccmtaimng one 
to twenty carbon atoms, preferably dgjit to HO 
twenty carbon atoms. As a rule from 7 tt> 30, 
preferably from 7 to 20, moles of ethylene 
oxide or propylene oxide is required depend- 
ing on the startmg materiaL Examples are the 
oxyethyhtion product of 1 mole oi octadecyl 115 
alcohol with 7 to 9 moles of ethylene oxid^ or 
of 1 mole of p-nonyl^encd with 9 to 12 
moles of ethylene oxicfe. Polyediylene glycol 
having a molecular wdght or more than 70O 
up to 8,000 is also suit^le. 120 

The said surfactants may be s^iplied sin^y 
or mixed togedier to the salts and fertilizeis. 

The waxes are added to the crystallized 
granular salts or fertilizers m amounts of 0.01 
to 1.5% by wdghi, preferably OXB to 0^% 125 
by wd^t, of the total wcigli of the salt or 
fertilizer. 

All granular or crystallized substances cap- 
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able of bemg poured aie suitable as salts 
and fertUizcis. Applicadon of the coatings 
accoiding to die invention is particularly suit- 
able to substances which have hygroscx)pic 

5 properdes and diercf oie tend to ag^k3merate. 
Eramples are: anunonimn^ nittate, suzed 
fertilizeis containing ammonhxsi nitrate such 
as caldum ammonium nitrate, caldum nitrate 
and multinutrient fertilizers, and also urea, 

10 potassium nitrate, nitrophosphates or multi- 
nutrient fertilizers containing uro, potassium 
nitrate^ potassitun sulf atey potassium chloride 
and sodium chloride. 
The advantages of die coadngs acoordmg to 

15 the inventi<m are that they can be applied 
simply and rapidly to the substances to be 

Example 

la, lb, Ic, Id 
35 2 
3 

4a, 4b 
5 

6a, fib 
40 7 
8 
9 

10 

11a, 1U> 
45 12a« 12b 

13 

14a, 14b 

15 

16 

50 17 
18 
19 
20 
21 

55 22 
23 
24 
25 
26 

60 27 
28 
29 
30 

The verdcal columns in the following Table 
65 give the following data: 
Ex= Example No, 
Temp=tempeiature in °C 
TT=treatmcnt time in minutes 
CAF=coixq)oneQt added first (in i%( by 
70 weigjit) 

CAS=o3mponent added second (in % by 
weigiht) 

PT=piessuie test descrased below Qa kg) 
BT-l»g test described bdow 
75 h=hard 
]h=less hanl 
ff "isfroe Sowing 
aff =ahnost free-flowing 
mh=modftfafely hard 



protected, usually in apparatus whidi is re- 
quired in any case for the granuladoo. Even 
vrfien used in small amounts, stora^ proper- 
ties can be achieved with dns combination of 20 
substaooes which cannot be achieved widi far 
larger amounts of polyethylene waxes ^ or 
surfactants known for tiit purpose in quesdoo. 
The additional use of powden is dierefore un- 
necessary. Salts and ferdlizecs piovided with 25 
the coatings according to die invention can 
be handled without dust formation and remain 
ftee-flowing even after prolonged storage. 

The invention is illustrated by the Ex- 
amples. 30 
Examples 

The fertilizers treated are as follows: 
Fertilizer 

NPK Mg. fertilizer 12/12/17/2 
NPK fertilizer 15/15/15 
NiPK fertilizer 12/12/20 
NPK fertilizer 13/13/21 
NP fertilizer 20/20 
caldum anunonium nitrate 
NPK fertilizer 15/15/15 
NPK fertilizer 15/15/15 
calcium nitrate 
NPK fertilizer 13/13/21 
NPK fertilizer 13/13/21 
NPK fertilizer 13/13/21 
potassium dikside 
urea 

sodium mtzste 

NPKAflg ferdHzer 16/11.5/14.5/2 
NPK fertilizer 10/8/10 
NPK fertilizer 14/9/21 
NPK fertilizer IS/VM 
NPKMg fertilizer 10/15/20/2 
NPK fertilizer 15/15/15 
NPK fertilizer 13/13/21 
potassium diloride 
NPK fertilizer 13/13/21 
NPKMg fertilizer 12/12/17/2 
NPKMg fertilizer 12/12/17/2 
NPKMg fertilizer 12/12/17/2 
calcxom "^ni^^o*^^^^^ nitrate 
NPK fertilizer 15/15/15 
NP fertilizer 20/20 

Individual samples are heated in a drum 80 
to the temperature (Temp), treated widi die 
substance CAP and CAS, rotted for the time 
(TT) and cooled to dx>ut 60°C within fifteen 
minutes. Mter having beoi cooled, die 
sanqte prqmred are subjected to die two testa 85 
described fadow: 
1. Pressure test (PT) 

A disnunmtable metallic cubic mold hav- 
ing an inside tdgt lengdi of 70 mm and being 
open at the top is filled widi die san^le to be 90 
tested. The sample is then loaded for two 
houis at room temperature widi a punch wMcb 
transmits a force of 175 kg to dte sample. Hie 
cuUc press-molding fonnsd is care^ill^ re- 
moved from the mold and fmrnrdisTrly brolQea 95 
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up by the action (rf pressure between two 
paFaUel plates in a destruction measuring 
instrument. The foioe indicated bf the appara- 
tus as bein^ neoessaiy for die desmicdon of the. 
press-molding is a measure of the tendency 
of the sample to agglomerate. High values 
denote a marked tendency to cake. In the ideal 
case, the piess-molding hreaks up when re- 
moved from the mold 
2. Bag test (BT) 

In t£s test 50 kg of the material to be tested 
is stosed in each case for six weeks in a bag 
which is impermeable to air and moisture and 
is loaded with ten times its vdj^ llie bag is 
thai carefufly opened and the material 
evaluated. 

Under la and lb in the Table betow, coat- 
ings are specified with consist either rf pure 
polyethylene wax or a surfactant Under Ic 
the results of the two tests are given which 
have been obtained with Ae combination of 
the two substance accarding to the invention 
for purpose of comparison. With a total 
amount of only 0.2% by wd jjit witii refenence 
to the multinutrient fertilizer, results are ob- 



tained which as may be seen from the TaMe 
cannot nearly be achieved with five times the. 
amount of the individual components. 

Hie following furdier abbreviations are 
used in the foUowing Table: 30 



PEW la=polyethyleDe wax having a mK>lecu- 
lar weight of 5000, a d^ee of brandl- 
ing of 30 to 50 CH, groups per 1000 
carbon atoms; 
PEW=polyethylene wax 
(s), (1) or <m)=applied in the form of a solid^ 

Uquid or melt 
CP=a condensation piodua of 2 moles of ,3- 
napbtiialenesulfonic ackl with 1 mole of 
formaldehyde; 
MW=moiccular wei^t; 
CP 10/1= condensation jrodua of 10 moles 
of ethyloie omde and 1 mole of p-nonyl- 
jdienol; 

CP 8/l=:condeusation product <rf 8 moles of 
ethylene oxide and 1 mole of octadecyl 
aloohfli^ 
PPW = polypropylene wax; 
PEG^polyethjdene glycol; 

TABLE 



Ex 


Temp 


TT 


CAF 


CAS 


FT 


BT 


la 


108 
108 
108 
108 
108 


10 
10 
10 
10 
10 


none 

0 05 PEW }aM 
0.10 PEW lafs) 
0.50 PEW la(s) 
1.0 PEW la(8) 


none 
none 
none 
none 
none 


520 
150 
100 
130 
200 


h 
Ih 
Ih 
Ih 
Ih 


lb 


108 
108 
108 
108 
108 


10 
10 
10 
10 
10 


none 
0.05 CP 
0.10 CP 
0.50 CP 
1.00 CP 


none 
none 
none 
none 
none 


520 
210 
80 
90 
80 


h 
h 
Ih 
Ih 
Ih 


Ic 


108 


10 


0.1 FEW la(s) 


0.10 CP 


10 


ff 


Id 


108 


20 


0.10 PEW la(8) 


0.10 CP 


50 


f f 


2 


112 


10 


0.10 CP 


0.12 PEW la(8) 


5 


ff 


3 


100 


10 


0.10 CP 


0.15 PEW la(m) 


3 


ff 


4a 


108 


10 


0.15 PEW la(s) 


0.10 2-etfay]hes34aninie 


10 


aff 


4b 


108 


10 


0.25 2-ediylhesylanaine 


none 


90 


Ih 


5 


105 


10 


0.08 PEW la(s) 


0.02 steaiylamine 


2 


ff 


6a 


110 


10 


0.10 PEW laCO 


0.30 dicjrdohei^lamine 


3 


ff 


fib 


110 


10 


0.40 dicydohe^lamiae 


none 


100 


TflVl 


7 


108 


10 


0.10 PEW laO) 


0.10 N-phen7hnorphoIine 8 


aff 


8 


108 


10 


0.20 PEW laO) 


0.10 n-bor^amine 


12 


aff 


9 


97 


10 


1.50 PEW MW 3 500 


1.00 di-2-edi^liegrlaniine 3 


ff 



35 



40 



45 



I 
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110 



10 



0.1 dodccyl sulfonate 0.12 PEW MW4000(8) 8 



22 


107 


15 


0.08 PEW MW1900(s) 


0.10 ounpholine 


10 


aff 


23 


100 


12 


2.0 caproic add 


0.05 PPW MW3400G) 


10 


ff 


24 


115 


loT 


0.5 CP 8/1 


0.05 PEW MW9000(s) 


5 


ff 


25 


110 


10 


0.1 PPW MW3300a) 


9.08 mdissfc add 


15 


aff 


26 


118 


10 


O.I fal'^"' aiachidate 


0.1 PPW MW9000(s) 


10 


£f 


27 


112 


12 


0.1 N-eihj^-matphoIine 


1,0 PPW MW5000(s) 


8 


ff 


28 


110 


10 


0.2 PEW MW7000(I) 


0.15N-steary!-inorpholine 10 


ff 


29 


110 


8 


0.5 PEW MW6000(8) 


0.08 ijmdwm octodecane- 
l-suIfinatB 


12 


ff 


30 


102 


8 


0.15 benzdc add 


0.1 PPW Mwaoooo) 


0 


ff 



10 



WHAT WE C2-AIM IS:— 

1 A gitinnlar or oystalline satt <w fcrtujzer 

p,o;ided wi& a owring for Ac ^'^^Xf 
fonnarion and agglometatioD wherem die 

coating comprises a pdye&ylene wax and/or 
poiyp^pyicoe wax having a meai moleoilar 
SSTof ftom 500 to KVWO and a penetro- 
S^nmSa: (as hctdnbefoK ^fined) of not 
jootc djan 3, and a suifectan?, tbc amount of 



wax being from 0.01 to 1.5^ 
the amount of surfectant being from 0.01 to 
2% by va^ of die total wd^ of die salt 
or fertilizer. , . , . , 

2. A salt or fertilizer as daaned m ctean i 
^viterein die ptrfycdiylenc wax used h»« 
degree <rf brandling of from 10 » 100 CH. 
grocvs per 100 carbon att»a& 

3. A salt or fertilizer as daimed m aam i 



15 



U92,718 



or 2 vfaerda die surfactant is an anionic sid>- 
stszicc* 

4. A salt or fertiUzer as dasmed m daim 3 
^dierein the anionic substance consists of a 

5 water-repellent hydrocaibcm radical and an 
anionic group, the hydrocarbon radic^ being 
an aliphatic hydrocarbon radical having four 
to tliirty carbon atoms, a jrfienyl radical, a 
napfadi^ radiod, an alkvl-subsntuted phenyl 

10 radical or an alkyl-substitnted naphthyl radi- 
cal and the anionic group being a carboxyl, 
sulf ato or satfcmic group. 

5. A salt or fertilizer as daimed in daim 1 
or 2 wherein the surfactant is a catiooic sub- 

15 stance. 

6. A salt or fertilizer as claimed in daim 
5 wherein the cationic substance is a primary, 
secondary or tertiary amine or a salt thereof 
or a quaternary ammonium salt having an aH- 

20 piiatic radical containing four to twenty car- 
bon atoms or a naphthyl radicaL 

7. A salt or fertilizer as daimed in daim 5 
vTberein the cationic 6id)stance is moxphoHnie 
or a N-^alkyl or N-aryl derivative of morpho- 

25 line having a total of six to twenty-one carbon 
atoms. 

8. A salt or fertilizer as claimed in daim 1 
or 2 wherein the surfactant is a reaction pro- 
duct of ediyleoe oxide with an aliphatic alo^&ol 

30 having 6 to 20 carbon atoms and/OT a fatty 
add having 6 to 20 carbon atoms and/or an 
allgrl phenol, having at least one aftyl radical 
containing 1 to 20 carbon atoms. 



9. A salt or fertilizer as daimed in daim 1 

or 2 wheidn the surfactant is a polyethylene 35 
llycol having a mdecular weight of from 700 
to 8000. 

10. A salt or fertilizer as daimed in dsum 
1 and described in any of the foregoing Ex- 
amples. 40 

.11. A process for the production of a 
granular or crystalline salt or fertilizer pro- 
vided with a coating for the avoidance of dust 
formation and agglomeration as daimed in 
any of daims 1 to 10 wherein a polyethylene 45 
wax and/or polypropylene wax havmg a mean 
molecular wd^t of from SOO to 10,000 and 
a penetrometer nmnber as ^hereinbefore 
defined) of not more than 3 is zppMtd to the 
granular or crystalline salt or fertilizer whose 50 
temperature lies within a range from lO^C 
below to 30^ above the melting point of the 
wax to be ai^lied and after mixing is cooled 
to a temperature which is 40^C bdow the 
melting point of the wax and tfaen tlie surf- 55 
actant is applied. 

12. A process as daimed in daim 11 carried 
out substantially as described in the foregoing 
Examples. 

J.Y.&G. W. JOHNSON, 
Fumival Houses 
14— tl8. High Holbom, London, W.Cl, 
Chartered Patent Agents, 
Agents for the Apidicants. 



Printed for Her Majesty's Stationery Office by the Courier Press, Leamington Spa, 1972. 
Published by the Patent Office^ 25 Southampton Buildings, London, WC2A lAY, from 

which copies may be obtained. 



